Preparation of 1c* Scheme S1. Synthesis of 2 D-labelled 1c*
tert-Butyl 4,5-dimethyl-1H-pyrrole-2-carboxylate (9)
The title compound was synthesized following a modified literature procedure. 3 Ethylene glycol 4 13 C NMR data have not been previously reported for this compound.
tert-Butyl 4-formyl-3,5-dimethyl-1H-pyrrole-2-carboxylate (10)
The title compound was synthesized following a modified literature procedure. 5 POCl 3 (4 mL) was added to DMF (8.5 mL), drop-wise, at 0 °C under N 2 . The resulting mixture was stirred for 15 min while warming to 23 °C. The DMF/POCl 3 mixture was added to a solution of 9 (6.8 g, 35 mmol) in DMF (25mL) at 0 °C under N 2 . The reaction mixture was stirred for 24 h at 23 °C, quenched with water (40 mL), and extracted with CH 2 Cl 2 (3 x 150 mL). The combined organic layers were concentrated in vacuo. The residue was recrystallized from methanol/water to yield the desired product as a white solid (3.6 g, 46% The title compound was synthesized following a modified literature procedure. 8 A solution of methylamine (2 M in THF, 180 µL) was added to a solution of 12c* (350 mg, 1.6 mmol) and ethyl cyanoacetate (220 µL, 2.1 mmol) in aqueous ethanol (95%, 800 µL) at 80 °C. After several minutes of heating the product crystallized from solution, the mixture becoming thick with solid.
The reaction mixture was cooled over ice and the product collected via Millipore™ suction filtration, rinsing with ice-cold ethanol, then hexanes, to yield the desired product as a brilliant 
5-(2-Cyano-3-ethoxy-3-oxo-1-propenyl)-4-(methyl-d 2 )-3-methyl-1H-pyrrole-2-carboxylic acid (14c*)
The title compound was synthesized following a modified literature procedure. 8 TFA (300 µL) was added to a solution of 13c* (387 mg, 1.21 mmol) in DCE (2.5 mL) at reflux temperature.
The resulting solution was heated until the starting material was consumed, monitoring by TLC (25% EtOAc/hexanes). Product began to crystallize shortly after addition of TFA, and so more solvent was added as needed to the reaction mixture. The reaction mixture was cooled to 23 °C, and placed in a freezer for further precipitation. The mixture was filtered via Millipore™ suction filtration, washing with hexanes, to yield the desired product as a brilliant yellow solid (307 mg, 95% 
2-(2-Cyano-3-ethoxy-3-oxo-1-propenyl)-5-iodo-3-(methyl-d 2 )-4-methyl-1H-pyrrole
The title compound was synthesized following a modified literature procedure. 8 was added, with stirring, followed by addition of water, and cooling to 0 °C. The organic layer was separated, dried over anhydrous Na 2 SO 4 and evaporated in vacuo to yield the crude product, which was used immediately in the subsequent reaction without further purification (product not stable for long periods of time).
2-(2-Cyano-3-ethoxy-3-oxo-1-propenyl)-3-(methyl-d 2 )-4-methyl-1H-pyrrole (15c*)
The title compound was synthesized following a modified literature procedure. 
3-(Methyl-d 2 )-4-methyl-1H-pyrrole-2-carbaldehyde (1c*)
The title compound was synthesized following a modified literature procedure. 1 To a suspension of 15c* (63 mg, 0.29 mmol) in methanol (1 mL) at reflux temperature was added NaOH (4M, 1mL) dropwise over several min, under N 2 . The resulting mixture was heated at reflux temperature for 30 min. Methanol was removed in vacuo, water was added (1 mL), and the reaction mixture was heated at reflux temperature for 1.5 h. After cooling, the mixture was extracted with CH 2 Cl 2 (3 x 5 mL) and the combined organic fractions were washed with water, brine, dried over anhydrous Na 2 SO 4 and the solvent removed in vacuo. The resulting residue was purified via column chromatography on silica, eluting with a gradient of 20-30%
EtOAc/hexanes, to yield the desired product as an off-white solid (19 mg, 52% 
tert-Butyl 5-(2-cyano-3-ethoxy-3-oxo-1-propenyl)-3,4-dimethyl-1H-pyrrole-2-carboxylate (13c)
N
5-(2-Cyano-3-ethoxy-3-oxo-1-propenyl)-3,4-dimethyl-1H-pyrrole-2-carboxylic acid (14c)
Following the same procedure used to prepare 14c*, TFA (6 mL) was added to a solution of 13c (6.00 g, 18.9 mmol) in DCE (40 mL) at reflux temperature. Following the same work-up used with 14c* the desired product was obtained as a brilliant yellow solid (3.55 g, 72% 
2-(2-Cyano-3-ethoxy-3-oxo-1-propenyl)-3,4-dimethyl-1H-pyrrole (15c)
Following the same procedure used to prepare 15c*, zinc dust (4.4 g, 67.5 mmol) was added to a solution of 2-(2-cyano-3-ethoxy-3-oxo-1-propenyl)-5-iodo-3-(methyl-d 2 )-4-methyl-1H-pyrrole (presumed 13.5 mmol) in AcOH (30 mL). Following the same work-up as with 15c*, the desired product was obtained as brilliant yellow solid (1.69 g, 57% over two steps 
2-Formyl-3,4-dimethylpyrrole (1c)
Following the same procedure used to prepare 1c*, aqueous NaOH (4 M, 9.5 mL) was added dropwise to a suspension of 15c (1.65 g, 7.56 mmol) in methanol (18 mL) at reflux temperature, under N 2 . Following the same work-up as for 1c*, the desired product was obtained as an offwhite solid (534 mg, 57% 
Deduction of ratio of deuterated dipyrrins
The theoretical integration of each signal was calculated assuming the symmetrical and asymmetric products were in a 1:1 ratio, and differences analysed thereupon When the absolute value of either integral was set to the calculated value, the opposing signal matched the theoretical value indicating that there was no surplus or deficit of protons i.e. all dipyrrins were there in expected amounts. The key to this assertion is that the fully deuterated sym-2d'* (Figure 1 ) contributes no protons to the integration of the signal at δ 2.7. As this is the case, if any product, symmetrical vs. asymmetric, was not there in the expected 1:1 ratio, we should see a notable difference in the actual integrations compared to the expected.
As we do not see this in the spectra of 2d'*, nor 2d*, we are confident in concluding the product 
